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The main theme of this subproject is 
focused on the autonomous dynamic balance of 
humanoid robot. A strategy of the autonomous 
balance for different operating conditions is 
established. The related topics of this subproject 
include the following ten parts: (i) mechanism 
design, (ii) design of servocontrol system, 
(iii)design of dynamic sensing system, (iv) gait 
plannings of the walking on flat surface, step 
and uneven surface, and running, (v) the 
derivatives of kinematics and inverse kinematics 
of hand and leg, (vi) the approximation of 
inverse kinematics using a MLP (multilayer 
perceptron) with PSO (particle swarming 
optimization) learning, (vii) the derivative of 
dynamics for running, (viii) autonomous 
dynamic balance for the single and without 
support phases, (ix) autonomous balance for the 
condition of large payload or interaction with 
enviroment, and (x) development of payloaded 
and running humanoid robot. The project of the 
first year concentrates on the designs of 
mechanism and servo control system. Most 
important subjects are the enhancement of servo 
stiffness and the passive dynamic walking and 
running using springs. 
Keywords: humanoid robot, servo control 

































































手部：4 個自由度x 2 
腰部：2 個自由度 
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圖四、人形機器人之手部機構 3D 結構圖 
   



















































































三軸加速度儀會將 X、Y 與 Z 三個方向
加速度的類比訊號透過 A/D 轉換器轉成數值
後，再使用 I2C(Inter-Integrated Circuit) 傳輸模
















組。簡言之，I2C 傳輸模組，是把 8bit 的資料














成六筆 8bit 的資料，分別是 XM、XL、YM、
YL、ZM 與 ZL。因為傳輸方式是 8bit 為一個
封包，而用來表示的三個方向的加速度為
12bit，因此三軸加速度儀會把其資料分割成 2
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